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INFANT  MORTALITY  IN  FALL  RIVER,  MASSA- 
CHUSETTS—A SURVEY  OF  THE  MORTALITY 

AMONG  833  INFANTS  BORN  IN  JUNE, 
JULY,  AND  AUGUST,  1913- 

The  present  study  of  infant  mortality  in  Fall  River  origi- 
nated with  the  Civic  Department  of  the  Woman's  Club  of 
tliat  dty,  whidi  was  interested  in  practical  measures  for  reduc- 
ing the  high  infuit  deatii  rate  known  to  exist  there.  The  data 
for  the  investigation  were  collected  by  the  members  of  the 
District  Nursing  Association  of  Fall  River;  the  information 
was  later  transcribed  upon  the  infant  mortality  blank  prepared 
by  the  Russell  Sage  Foundation.  The  author  of  this  paper 
holds  himself  responsible  neither  for  the  blank  used  in  the 
comi»lation  nw  for  the  completraess  of  the  record  of  the 
various  items  tabulated.  He  has  reason  to  believe,  however^ 
that  the  records  which  have  come  imder  his  ri^t  for  study 
have  been  prepared  with  care,  and  that  they  are  in  all  prob- 
ability accurate  statements  of  the  conditions  found  by  the 
members  of  the  Nursing  Association  at  the  time  of  their  visits. 

This  investigation  covers  the  history  of  833  infants  born  in 
Fall  River  during  a  period  of  3  months— June,  July,  and  Au- 
gust, ldl3.  These  cases  were  not  all  r^pustered  at  the  time  of 
birth.  A  thorough  method  of  canvassing  was  employed  by 
the  nurses  to  locate  babies  born  during  these  three  months; 
some  were  not  discovered  until  their  death  certificates  were 
examined.  Babies  were  visited  from  time  to  time,  and  a  record 
was  made  of  the  findings  at  each  visit.  This  record  covered 
the  ccmdition  of  ihe  baby,  that  of  the  mother,  the  mode  of 
feeding,  houang  oonditicms,  and  othar  items  of  interest.  A 
final  visit  was  made  on  the  annivmaiy  of  Inrth,  at  which  time 
a  fairly  complete  record  was  made. 

Of  the  833  births,  30  were  recorded  as  stillbirths.  One 
hundred  and  fifty-two  additional  deaths  are  known  to  have 
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occurred  in  the  course  of  the  year.  No  data  are  a'railable  for 
one  of  these  deceased  mfants;  it  has  seemed  wiser,  therefore, 

to  eliminate  it  both  from  the  records  of  births  and  from  those 
of  deaths.  This  study  will  be  concerned,  then,  with  30  still- 
births, 802  live  births,  and  151  deaths. 

Death  Bate.  If  the  802  infants  bom  alive  had  been  kept 
under  observation  throughout  the  entire  year,  cnr  until  earlier 
death,  the  death  rate  in  Fall  Riva  would  have  been  187  p» 
1,000  live  births.  As  a  matter  of  fact,  116  infants  were  lost 
from  observation  during  the  year.  Of  this  number,  22  were 
under  observation  less  than  1  week,  28  less  than  1  month,  and 
106  less  than  4  months.  None  of  the  116  was  under  observa- 
tion more  than  6  months.  The  death  rate  of  187  per  1,000 
is  therefore  an  underestimate,  since  some  of  these  116  children, 
in  all  probability,  died  outdde  of  the  confines  of  Fall  Biver 
and  were  not  recorded  as  deceased.  We  have,  therefwe,  con- 
structed the  annual  death  rate  by  summing  up  the  4  quarterly 
death  rates,  correcting  the  denominator  at  each  period  for 
departures  of  infants  from  observation.  These  4  quarterly 
rates  are  131.8,  15.1,  36.4,  and  19.0,  respectively.  The  annual 
death  rate  is  therefore  202.3. 

It  should  be  remembered  that  this  rate  of  202.3  per  1,000 
live  bom  is  for  a  limited  number  of  infants  bom  during  the 
three  summer  months  of  Jtme,  July,  and  August.  As  will  be 
shown  later,  there  was  a  high  mortality  during  the  first  few 
weeks  of  life,  which  was  doubtless  due,  in  part,  to  the  effects 
of  the  season.  This  death  rate  must  not,  therefore,  be  con- 
sidered as  identical  with  the  annual  death  rate,  which  is  prob- 
ably somewhat  lower  than  this  figure.  According  to  VerriU,* 
the  infwt  mortality  rate  in  FaU  Bav»  was  177.6  per  1,000 
births  in  1906;  the  Children's  Bureau  gives  it  as  186  per  1,000 
in  1910.  In  any  ease,  the  rate  in  Fall  River  is  almost  twice 
as  high  as  that  now  recorded  for  a  number  of  large  cities  where 
efforts  have  been  made  to  conserve  infant  life,  j 

*  Snfiwi  Moitftfity  and  Its  Halation  to  the  Employnnit  of  Mothers  in  Fall  Kiver,  Mass.  CMh  H. 
Verrill,  IT.  S.  Bureau  of  Labor.  Transactions  oC      nfteonlh  IntOEDaUonii  Coi^nM  on  BiifM  wd 

Demography,  Washington,  1913,  pp.  318-337. 

t  In  this  discussion  we  have  assumed  the  identity  of  the  death  nt«  and  the  infant  mortafity  nte.  Th  is 
imrdTM  ft  flli^t  CRor.  which  is  not,  however,  sufficiently  significant  to  justify  an  attempt  at  correction. 
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Stillbirths.  There  were  30  stillbirths  in  the  series  of  832 
births — a  rate  of  36.0  per  1,000  births.  This  rate  compares 
favorably  with  that  of  other  cities.  The  number  of  stillbirths 
per  1,000  born  as  recorded  for  Johnstown,  Pennsylvania,  in 
the  recent  study  by  Emma  Duke  for  the  Children's  Bureau,* 
was  66J  for  the  year  1911;  that  fw  the  city  of  New  York  for 
the  year  1912  was  46.5;  and  that  in  the  series  of  10,000  cases 
born  at  Sloane  Hospital  f  and  studied  by  Holt  and  Babbitt 
was  44  per  1,000.    The  last  figure  excludes  abortions. 

The  mothers  of  8  of  these  30  stillborn  children  were  occupied 
in  the  mills  during  pregnancy;  19  mothers^ were  engaged  in 
housework  only.  The  stillbirth  rate  was  higher  among  the 
workers  than  amon^  the  housekeepers,  the  rates  being  44  and 
31  per  1,000;  respectively.  It  should  also  be  noted  that  21  of 
these  stillborn  children  w«re  delivered  by  physicians  and  6  by 
midwives;  the  stillbirth  rate  was  then  40  per  1,000  for  the 
former  group  and  only  23  per  1,000  for  the  latter.  The  much 
higher  rate  for  those  delivered  by  physicians  is  doubtless 
influenced  by  the  fact  that  physicians  are  hkely  to  be  called 
in  cases  which  present  diflleuitaes  too  0reat  for  ihe  midwives 
to  handle. 

Sixteen  of  the  stillborn  were  males  and  8  w€9«  females;  the 

sex  of  the  remaining  6  was  not  stated.  Six,  or  20  per  cent., 
of  the  stillborn  were  premature. 

Age  at  Death.  The  following  table  gives  the  number  and 
percentage  of  deaths,  and  the  rate  per  1,000  live  births,  for 
each  period  of  life: 


t  Institutional  Mortality  of  the  Nev-bom.  BlK  aai  PriilU.  Umm\  of  ^■■iwi  IMWi 
AaociiiMii,  Januuir  23, 1915.  pp.  287-200. 


3 


1 


TABLE  I. 

INFANT  DEATHS,  PERCENTAGE  OF  TOTAL,  AND  DEATH  RATE,  BT  PERIOD  OF  LIFE. 


Deathfl. 


NanlMr. 

Vet  Cent,  of 
Total. 

Rate  per  1.000 

MYmt  

151 

100.0 

aos.s 

25 

16.6 

31.2 

37 

24.5 

47.4 

m 

41.1 

n.7 

m 

67.5 

131.8 

11 

7.S 

15.1 

» 

16.6 

36.4 

13. 

8.6 

19.0 

This  oohnm  is  oomcted  for  the  116  'vaSxaU  who  were  loil  bom  obMnmtioD  duiiiig  the  year. 


The  greater  part  of  the  mortality  occurred  during  the  first 
few  weeks  of  life.  The  figures  are  in  general  similar  to  those 
presented  for  Johnstown  by  Miss  Duke,  and  confirm  the  find- 
ings of  Holt  and  BabUtt  for  the  births  studied  at  Sloane 
Hospital.  The  percentage  of  all  deaths  occurring  during  the 
first  quarter  year,  67.5,  is  higher  than  that  found  by  Miss 
Duke  for  Johnstown,  where  the  figure  was  55.1.  The  cor- 
rected death  rate  for  the  first  quarter,  131.8,  is  also  much 
liigher  than  that  recorded  by  Verrill  for  Fall  River  for  1908; 
namely,  72.3.  Our  series,  ibm,  does  not  justify  the  commit 
of  Verrill  that  tiie  exeeasdve  infant  mortality  of  Fall  Biv^  is 
to  be  found,  not  in  the  earliest  pmod  of  life,  but  at  the  ages 
over  three  months.  Our  conclusion  must  be  that  the  excess 
of  infant  mortality  is  pronounced  all  along  the  line,  being  espe- 
cially marked  during  the  first  month  and,  indeed,  the  entire 
first  quarter  year  of  life.  It  is  also  possible,  of  course,  that 
the  diff^raee  betwera  the  results  of  the  two  Fall  River  studies 
can  be  accounted  for  by  the  fact  tibat  our  series  is  one  ci 
summer-bom  children,  whereas  that  of  Verrill  covered  the 
entire  year, 

A  considerable  number  of  the  infants  under  observation 
were  evidently  born  with  serious  physical  defects,  which  re- 
sulted in  deal^  during  the  period  soon  after  birth.  A  number 
ci  factors  involved  in  this  phraomraon  present  themsdves  for 


consideration.  We  shall  first  attempt  to  get  additional  light 
on  the  subject  from  an  examination  of  the  causes  of  death. 

CatMM  of  DeaA.  Thare  were  available  for  this  analysis  of 
cause  of  dea^  not  onl^  the  stat^mnit  regist^ed  on  the  death 
certificate  by  the  physidan,  but,  in  many  cases,  the  statonoit 
of  the  visiting  nurse  as  well.  This  additional  infonnation  was 
often  of  value  in  the  assignment  of  the  case  to  the  true  cause. 
Thus  the  physician's  statement  of  "Pneumonia"  was  in  some 
instances  supplemented  by  the  nurse  with  the  additional  infor- 
matioa  <rf  the  existence  of  an  acute  infection  such  as  whooping 
eou^  The  latter  eco^tkm  was  given  preference  in  our 
assignment.  But  where  there  was  aa  actual  eonflict  of  causes 
in  the  two  statements,  preference  was  invariably  give©  to  Utat 
registered  by  the  physician.  Table  II  presents  the  number 
and  per  cent,  of  deaths  by  cause  and  by  age  at  death. 

TABLE  II. 

'    NUMBEE  AW)  PEE  CENT.  OF  DEATHS  BY  CAi'SE  AND  BY  AGE  AT  DKOB. 


Deaths  by  Period  of  Life. 


Irt  Tew. 


Number.  j^^^^^ 


03 

Q 


CO 


104 


91 

m 


92 
150 


8 

89 
28 


AUCuun. 


and 


Diarrhea  and  entaitis  

Congenital  MiHr,  ietM, 
sclerema  

(1)  Prematmebirtiffl  

(2)  Congenital  debility  

Bronchopneumonia  

Other  causes  pendbr  to  eniy  in- 
fancy  

(1)  Accidents  of  labor  

(2)  Othtt  oaiueB  peculiar  to  early 
ubncy  ■  

FMoMonia  (inducting  lobar)  

Coflaeoital  mallormatioos  

C6  Coarmtol  wiMwiHniin  of 
the  htvt  

^  Other  Hnm-itil  MMDnnar 

tions  

Whooping  oou^  

Acute  bronchitis  

TuberculoaB  of  the  lungs  

AU  utkf  wn—  


151  100.0 


25 


37  1  62 


102 


11 


50 
SI 

17(a) 

U 

16 

16 
8 

7 
8 
8 


33.1 

to. 6 
11.3 
9.3 
10.6 

9.9 

yi 

4.6 
5.3 
S.S 

4.0 

1.3 
4.6 
4.0 
1.3 
5.8 


IS 
12 
1 


17 
16 
1 


16 

8 

7 
4 
3 
1 


13 

17 
7 


16 

8 

7 
7 
5 
2 
1 
2 


42 

t8 
17 
11 


16 

8 

7 
2 
7 


25 


13 


(fi  y^^iHiiMl  pH—*Mt  Mitht  wn  Biiirttd  ia  copjBMtinn  with  oth»  www. 
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The  largest  number  of  deaths  was  due  to  the  group  of  causes 
embraced  by  the  designation  "Diarrhea  and  Enteritis''  (title 
104  of  the  International  List) ;  50  deaths  are  so  recorded,  or 
about  one  third  of  the  total.  Of  these,  13  occurred  during 
the  first  month  of  life  and  29  duiing  the  second  and  third 
months.  It  would  appear  that  the  lattar  months  constitute 
a  particularly  dangerous  period  for  the  infants,  since  it  is  then 
that  the  change  from  breast  feeding  to  other  methods  com- 
monly occurs. 

Other  observers  have  similarly  found  that  babies  born  during 
the  summer  show  a  high  mortality  from  intestinal  disturbances 
during  the  early  months  of  life.  Doubtiees  the  dangw  is 
aggravated  by  exposure  to  the  mimmw  heat.  The  mortality 
from  this  group  of  causes  during  the  second,  third,  and  fourth 
quarters  of  the  first  year  was  very  much  reduced,  although  by 
no  means  negligible. 

The  proportion  of  ''Diarrhea  and  Enteritis''  to'' All  Causes,'' 
33.1  per  cent.,  is  considerably  higher  than  that  usually  found 
in  other  localities.  The  figure  may  be  compared  with  the  fol- 
lowing percentages  for  1913  for  the  Re^stration  Area  and  a 
number  of  large  cities. 

rSBCBNTAQS  raATHS  FROM  DIARRHEA  AND  KNTBSmS  Or  DSATH8  nOU  AU 

CAUSES  UNDER  ONB  TEAR  OP  AOS.  IMS. 

Refl;i8tati(HiArea.UmtodStatai   34.1 

New  Talk    23.4 

Boston  ,   3J^j 

Detroit   19^4 


Verrill,  in  his  report  on  Fall  River  conditions  in  1908,  found 
an  even  higher  proportion  than  ours;  namely,  38.3  per  cent,  of 
the  total.  The  ratio  of  diarrhea  and  enteritis  deaths  to  deaths 
from  all  causes  under  one  year  of  age,  as  reported  for  Fall 
River  by  the  Bureau  of  the  Census  for  the  entire  year  1913, 
was  34.9.  VerriU  ascribed  the  eacoesrive  mortidily  from  these 
causes  to  the  ignorance  of  mothers  in  feeding  tibidr  infants. 
All  other  causes,  according  to  him,  take  a  secondary  place. 
We  shall  later  on  consider  this  question  in  order  to  determine 
from  our  data  what  effects  have  been  exerted  on  the  mortality 
by  the  various  methods  of  feeding  employed  by  motheis.  We 

6 


are  warranted  at  this  time,  however,  in  concluding  that  the 
proportion  from  diarrhea  and  enteritis  is  too  high,  and  that  it  is 
capable  of  very  marked  reduction  if  attacked  along  lines  sim- 
ilar to  those  now  well  establidied  in  New  York  City,  Boston, 
and  Detroit. 

As  mi^t  be  expected  from  tiie  ku^  proportion  of  early 
deaths,  the  causes  included  under  the  dedgnation  ''Congenital 

Debility,  Icterus,  and  Sclerema''  form  a  important  group. 
Together  they  embrace  20.5  per  cent,  of  the  deaths.  Of  the 
31  deaths  under  this  title,  17  were  stated  as  Premature 
Births"  wiih  no  further  qualification.  Eight  additional  pre- 
mature births  were  reported  in  eonjuneticm  with  otik&  causes, 
and  preference  was  ^v^^  to  the  minre  definite  stat^wt. 
Thus  3  additional  deaHis  were  due  to ''  Atelectaeos'^  and  2  more 
were  ascribed  to  "Accidents  of  Labor."  These  5  cases  appear 
in  our  table  under  title  152  of  the  International  List,  "Other 
Causes  Peculiar  to  Early  Infancy."  Of  the  3  remaining 
premature  births,  2  cases  are  assigned  to  "Congenital  Debility" 
(title  151),  and  1  ease  to  "Diarrhea  and  Enteritis"  (title  104). 
Th^  weate,  thereforei  25  deaths  of  prematurely  bom  ehildr^ 
in  the  total  of  151  deaths,  or  16.6  per  cent. ;  tins  is  an  extraordi- 
narily high  proportion.  Of  these  26  children,  22  died  during 
the  first  week  of  life.  It  is  interesting  to  note  also  that  46 
deaths  of  the  62  which  occurred  in  the  first  month  are  traceable 
either  to  "Premature  Burth,"  "Congenital  Debility,"  "Acci- 
dents of  Labor,"  or  congenital  malformations  of  one  kind 
or  anoilber.  All  fheee  causes  point  with  especial  emphasis  to 
prenatal  conditions  and  to  the  duuracter  of  the  obstetrical 
treatment  which  mothers  in  Fall  River  receive. 

The  respiratory  diseases  comprise  16  cases  of  broncho- 
pneumonia, 8  cases  of  unqualified  or  lobar  pneumonia,  and  6 
cases  of  acute  bronchitis,  a  total  of  30  cases.  Of  this  numl^er 
only  9  occurred  in  the  first  half  year  of  life  and  21  in  the  second 
half  year.  It  is  quite  possiUe  tiliat  tiiese  cases  have  been 
increased  in  nimiber  at  the  esq^ense  of  the  acute  infections  of 
which  they  may  have  been  twminal  conditions,  altiiou^  ev^ 
effort  has  been  made  to  assign  to  the  infections  (such  as 
whooping  cough,  diphtheria,  etc.)  those  cases  in  which  there 
was  sufficient  evid^ice  to  warrant  such  action. 
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The  acute  infections  are  represented  by  whooping  cough  to 

the  number  of  7  cases  and  by  diphtheria  in  1  case.  There 
were  2  cases  of  pulmonary  tuberculosis  and  7  other  cases  due 
to  as  many  different  causes. 

Contributory  Factors  in  Mortality.  Infant  mortality  is  the 
resultant  of  a  considerable  number  of  contributory  factors. 
Some  of  these  are  primarily  bidogical  in  diaract^;  others  are 
principally  economic  and  social.  In  the  very  nature  <rf  Hhe 
case  it  will  be  impossible  to  measure  with  any  degree  of  accu- 
racy the  effect  of  each  on  the  mortality,  yet  together  they 
determine  whether  the  infant  death  rate  of  a  community  shall 
be  high  or  low.  In  oxn  discussion  we  shall  take  up  in  sequence 
the  following  factors^  and  shall  point  out  how  they  bear  on  the 
conditions  which  we  have  found  to  exirt: 

(a)  Attendance  at  d^very. 

(b)  Infant  feeding. 

(c)  Age  of  mother. 

(d)  Nativity  of  mother. 

(e)  Occupation  of  mother. 

(f)  Occupation  and  wages  of  father. 

(a)  The  following  table  shows  the  facts  of  infant  mortality 
according  to  whether  physicians  or  midwives  assisted  at  de- 
livery: 

TABLE  m. 


NUMBER  OP  BIRTHS,  CORRECTED  NUMBER  W  BIRTHS.  NUMBER  OSf  WJLTBB^ 
AMD  imm  RAT%  BT  ATTENDAKT  AT  BOTH. 


Number 

Corrected  Numl)er 

Niunber 

Rate  per  1,000 

Attendant  at  Birth. 

of  Births. 

of  Births.(a) 

of  Deaths. 

BiraiB.(iO 

AB  Wmma  of  Attendance. . . . 

802 

746 

m 

att.4 

mt 

488 

96 

198.8 

Midwife  

254 

239 

45 

188.3 

Other  and  unknown  

41 

24 

10 

(a)  Correction  has  been  made  in  this  and  in  subsequent  tables  (except  in  Table  IV)  for  the  116  cases 
kMt&aBoh«rvitioa.  ThedeMhiatefer  the  eBtfa«fio(q»»m4,isiiiMraflfl^ 
Mb  I.  beoMM  <tf     w  if  7M  Mwa  <tf  7484  M  tonite^ 
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It  would  i^pear  tiiat  the  children  bom  with  physicians  in 
attendance  6xfail»ted  a  much  hi^a  mortaUty  rate  than  thoee 
bom  under  the  care  of  midwives.   The  numbers  ccnning  under 

the  other  heads  are  not  sirfRciently  large  to  warrant  Ihmt 
inclusion  in  the  table.  A  considerable  proportion,  49  per 
cent.,  of  the  deaths  among  the  children  born  under  the  care 
of  physicians  occurred  during  the  first  month  of  life;  the 
corresponding  figure  for  those  born  with  midwives  in  attend- 
ance was  <mly  27  per  cent.  It  is  to  be  assumed  that  these 
differences  are  primarily  the  rewilt  of  a  process  of  selection, 
physicians  having  been  called  in  those  cases  which  presmted 
special  difficulties  for  either  mother  or  child.  Such  cases 
would  naturally  show  a  higher  death  rate  during  the  first  year 
of  life. 

(b)  So  much  importance  has  been  ascribed  to  feeding  that 
most  investigations  of  infant  mortality  have  resolved  them- 
selves mto  studies  of  the  mode  of  feeding.  Whether  the  child 
is  breast  fed  or  artificially  fed,  and  how  long  breast  feeding  is 

carried  on,  are  the  best  indices  of  the  infant  death  rate  to  be 
expected.  Such,  in  particular,  were  the  findings  of  Verrill  in 
his  painstaking  analysis  of  the  situation  in  Fall  River  for  the 
year  1908.  He  attributes  the  excessive  mortality  among  the 
diildren  of  mothers  at  h<»ne  to  tiie  absence  of  nursing  and  to 
improper  feeding  and  improper  care.  "The  much  highw 
mortality  among  children  of  the  mothers  who  wmt  to  wOTk 
after  childbirth,''  he  says,  "is  plainly  due  chiefly  to  the  greats 
extent  of  the  absence  of  breast  feeding  and  of  the  improper 
feeding  and  the  additional  evil  influence  of  the  withdrawal  of 

the  mother's  care." 

Our  own  analysis  leads  to  an  identical  conclusion.  Begin- 
ming  with  the  second  week  of  life,  infant  feeding  is  clearly  the 
chief  factor  in  the  mortality.  From  this  period  onward,  all 
other  considerations  take  a  secondary  place.  In  the  foUowing 
table  we  have  analyzed  the  mortality  of  the  childrra  as  to 
whether  they  were  breast  fed  or  artificially  fed,  in  whole  or  in 
part,  at  successive  periods.  We  have  for  obvious  reasons 
diminated  from  this  analysis  the  116  infants  who  were  lost 
sight  <tf  during  the  year.  Nor  have  we  consid^ed  the  37 
infants  that  died  during  the  first  week,  once  they  would  hardfy 

9 


reflect  the  influence  of  feeding.  At  the  initial  period,  namdy, 
the  beginning  of  the  second  week,  thm  remained  for  con- 
sideration 649  infants.  These  are  traced  to  the  condoaon  (tf 
the  first  year  or  to  earlier  death.   The  death  rates  at  each 

period  show  how  markedly  the  mode  of  feeding  affects  the 
chances  of  survival. 


TABUBIV. 

NUMrat  ALIVE  AT  TIME  STATED,  NUMBER  OF  DEATHS  DURING  MSHASHSStOBL  Of 
YEAR.  AND  DEATH  RATE,  BY  MODE  OF  FEEDING. 


Mode  of  F«fl&Bt  «t  TSns  StatocL 

Number  Alive 
at  Time  Stated. 

Number  of  Deaths 
During  Benaiader 

QfTfltf. 

Rate  per  1.000 
Alive  at  lime 
Stated. 

649 

114 

175.7 

(a)  Breast  feeding  

565 

74 

131.0 

(b)  Artificial  and  mixed  Ceediog  

76 
8 

82 
8 

431.1 

Beginning  of  2d  month:  Total  

624 

89 

142.6 

(a)  Breast  feeding  

514 

tt 

101.2 

(b^  Artificial  and  miud  feediitg  

105 
5 

IS 
ft 

304.8 

IfaigiiwiBg  of  4th  month:  Total  

584 

49 

83.9 

(a)  Breast  feeding  

405 

26 

64.2 

(b)  Artificial  and  mixed  feeding. . . . 

178 

22 

123.6 

1 

1 

573 

38 

66.3 

(b)  ArtifieialaiidiBSndCBe(ii«.... 

368 
206 

18 
90 

48.9 
97.6 

Beginning  of  10th  month:  Total 

548 

13 

23.7 

(a)  Breastfeeding  

335 

7 

20.9 

(b)  Artifidal  aad  mixed  feeding  

213 

6 

28.2 

It  is  obvious,  from  the  above  table,  that  the  breast  fed 
infants  are  at  every  period  better  endowed  for  living  than  are 
the  artificially  fed.  Furthermore,  the  seriousness  of  the  handi- 
cap of  the  latter  depends  upon  the  shortness  of  the  duration 
of  breast  feeding.  Infants  that  were  already  artificially  fed 
at  the  b^innii^  of  the  second  week  dumed  tiie  hi^est 
mortality,  namely,  421.1  per  1,000.  The  corresponding  rate 
of  the  breast  fed  was  131.0 — less  than  one  third  as  high. 

At  the  beginning  of  the  second  month,  the  rates  for  the 
breast  fed  and  the  artificially  fed  infants  were  reduced  to 
101.2  and  304.8  respectively.  The  rate  for  the  artificially  fed 
was  still  three  times  as  great  as  that  for  the  other  infants. 
At  the  b^inning  oi  tite  fourth  month,  the  artifidally  fed 
children  suffered  bom  a  mortality  almost  twice  that  of  tiie 
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breast  fed.  This  condition  continued  until  the  beginning  of 
the  sevaith  month.  At  the  banning  of  the  tenth  month,  the 
difference  in  Hie  death  rates  was  comparatively  slight  for  the 
two  modes  of  feeding. 

It  is  noteworthy  that,  of  the  535  children  that  survived  the 
year,  350,  or  65.4  per  cent.,  were  breast  fed  for  at  least  6 
months.  Of  this  number,  328  were  breast  fed  for  at  least  9 
months.  Breast  feeding  not  only  determines  the  chances  of 
mirvival  during  the  first  yen,  but  also  affects  the  condition 
of  the  survivcnrs  at  the  ^d  of  the  ]rear.  Of  the  535  infants, 
489  were  in  good  condition  at  the  beginning  of  the  second  year, 
19  were  said  to  be  in  fair  condition,  and  27  were  poor.  Of 
these  27,  17  were  breast  fed  less  than  6  months  and  13  less 
than  3  months.  It  is  in  this  way,  perhaps,  that  the  mode  of 
feeding,  in  the  first  year,  makes  its  infiu^ce  f^t  on  the  mm- 
tdity  of  the  second  and  subsequent  jrears. 

(c)  The  age  of  the  mother  also  influences  tiie  mortdity  of 
infants  during  the  first  year  of  life,  as  is  shown  in  the  following 
table: 


TABLE  V. 

NUMBER  OF  BIRTHS.  CORRECTED  NUMBER  OF  BIRTHS,  NUMBER  OF  DEATHS,  AND 

MATH  RATE.  BY  AGE  OF  MOTHER. 


AaeoflMher. 

Number 

Cortected  Num- 
iMrolButha. 

Number 
oCDaetlM. 

Rate£gl.000 

801 

749 

Ul 

989.4 

Ua(kr20  

33 
406 

267 
37 

a 

29 
386 
257 
36 
38 

3 
78 

53 
8 
U 

103.4 
189.1 
206.2 
228.2 

9(K-19  

30-39  

The  lowest  death  rate  occuned  among  infants  of  mothers 
whose  age  was  20  and  undw;  but  this  figure  is  hardly  toust- 

worthy  in  view  of  the  small  number  of  cases  under  observa- 
tion. From  age  20  onward,  the  mortality  increased  regularly 
with  the  age  of  the  mother,  the  highest  rate  being  Amnpg  ia- 
fants  of  mothers  at  ages  40  and  ovw. 

It  is  diflfedt  to  int^rpcet  the  above  rates  in  vi^ 
conflicting  factors  that  ^ter  into  the  discusdon.   In  the  first 
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place,  it  18  proper  to  amime  that  the  knowledge  and  skill  of 
mothers  in  infant  rearing  increases  with  age.   Other  condi- 

tionSj  however,  are  apparently  of  sufficient  force  to  more  than 
negative  the  favorable  effect  of  the  increased  experience  of 
the  mother.  It  is  possible  that  with  successive  pregnancies 
the  inherent  weaknesses  transmitted  by  mothers  to  their 
offspring  become  more  imnounced.  In  addition,  economic 
and  social  conditions,  certainly  arnoi^  industriid  workers, 
become  more  acute  as  l^e  family  increases  in  number,  so  that 
the  vitality  of  the  infant  is  impaired,  not  only  through  its 
prenatal  but  also  through  its  postnatal  environment.  In  any 
case,  it  is  interesting  to  observe  that  a  higher  infant  death  rate 
has  been  noted  by  many  authors  to  be  correlated  with  the 
advancing  age  of  mothers. 

(d)  The  nmtality  of  mf ants  of  f cnragn  bom  mothers  has 
been  shown  to  be  considerably  higl^  thm  that  of  infants  d 
native  mothers  in  a  number  of  American  communities,  includ- 
ing New  York  City,  Boston,  and  Johnstown.  The  following 
table  for  Fall  River  confirms  these  findings: 


TABLE  VI. 

OF  BIRTHS,  CORRECTED  NUMBER  OF  BIRTHS,  NXJMBEB  OF  DEATHS,  AND 
DEATH  RATE,  BY  NATIVITY  OF  MOTHER. 


l^rtirUy  of  Mother. 

Number 

Corrected  Num- 
bvofBirtlM. 

Number 
of  tella* 

Rate  per  1.000 

AnOonite.  

808 

748 

151 

808.4 

253 

242 

37 

152.9 

Portugal  and  Azores  

182 

174 

52 

3W.9 

Canada  

151 

145 

25 

172.4 

216 

1S5 

37 

200.0 

The  lowest  mortality  rate  is  found  among  infants  of  native 
mothers;  the  highest  rate  is  among  infants  whose  mothers  came 
from  Portugal  and  the  Azores,  reaching  the  unprecedented 
figure  of  299  per  1,000.  The  inclusion All  Others/'  for  which 
the  rate  is  200  1,000,  embraces  a  eonacteable  numbw  of 
nationalities.  Thirteen  countries  in  all  are  repremited,  but 
the  numbers  for  the  individual  countries  under  this  heading 
are  too  small  to  warrant  special  treatment. 
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It  is  not  our  view  that  the  fact  of  nationality  is  itself  suffi- 
dent  to  determine  the  above  differences.  Foreign  born 
mothers  are  probably  as  well  equipped  physically  to  bear 
heidthy  offspriiig  as  are  native  mothers.  It  is  rather  to  be 
inferred  that  the  mother's  nativity  is  correlated  with  other 
conditions  which  play  a  very  decisive  part  in  detmnining  the 
infant  death  rate.  The  foreign  bom  mother  in  Fall  River, 
for  example,  is  more  likely  to  work  in  the  mills  during  preg- 
nancy, to  have  many  children,  and  to  live  in  crowded  and 
unhygienic  quarters.  She,  more  than  the  native  mother, 
reflects  the  injurious  influences  of  an  unfavorable  industrial 
and  economic  envinmmait.  We  find,  accordingly,  that  tiie 
excessive  deatiis  of  the  infants  of  foreign  bwn  mothers  are 
due  especially  to  pneumonia,  to  diarrhea  and  entmtis,  wd 
to  premature  birth  and  congenital  debility. 

We  may  illustrate  the  above  with  reference  to  the  infants 
of  Portuguese  mothers,  who  showed  the  highest  death  rate. 
Of  the  182  mothers,  72,  or  39  per  cent.,  were  engaged  in  work 
outside  of  the  household  during  pregnancy,  while  <mly  17  per 
cent,  of  the  mothers  of  oth^  nationalities  w^  so-  engaged. 
Of  the  62  deaths  of  Portuguese  children,  20  were  due  to  diarrhea 
and  enteritis,  17  to  pneumonia  and  bronchitis,  and  13  to  pre- 
maturity, congenital  debility,  and  other  causes  peculiar  to 
early  infancy. 

(e)  The  participation  of  the  mother  in  gainful  work  during 
pregpBSicsy  h^g  been  the  subject  of  numerous  investigations, 
from  whidi  the  oondum>n  has  usually  been  drawn  that  such 
work  involves  a  high  infant  death  rate  as  a  consequence.  We 

have,  therefore,  examined  with  special  interest  the  data  at 
our  disposal,  in  order  to  determine,  if  possible,  the  relation 
existing  between  occupation  of  mother  and  infant  mortality. 
The  following  table  presents  our  results: 
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TABLE  Vn. 

NUMBER  OF  BIRTHS,  CORRECTED  NUMBER  OF  BIRTHS.  NUMBER  OF  DEATHS.  AND 
ISATH  lUm  BY  OOCOTATKW  Of  UOTHBaL 


Oeenpfttion  of  Mother. 

Number 
of  Births. 

Corrected  Nudi- 
ber  of  Births 

Mnaber 

of  Deaths. 

Rate  per  1.000 
Births. 

802 

746 

151 

202.4 

601 
175 
26 

567 
168 
11 

91 
51 

9 

160.5 

There  can  be  no  question  ttiat  the  infants  whose  mothers 
were  gainfully  employed  showed  a  much  higher  death  rate 
than  those  whose  mothers  were  engaged  in  housework  only. 
Further  examination  discloses  that  those  gainfully  employed 
were  almost  entirely  mill  workers.  It  has  therefore  seemed 
uxmecessary  to  bring  into  relief  the  small  number  of  working 
mothers  engaged  outside  of  the  mills.  It  has  been  imposdble 
to  determine  from  the  schedules,  with  any  degree  of  accuracy, 
how  long  before  childbirth  the  employed  mothers  quit  work, 
or  how  soon  after  childbirth  work  was  resumed.  We  have 
therefore  disregarded  these  important  considerations  in  our 
table,  illuminatii^  though  their  analysis  would  have  been. 

(f )  We  are  here  concerned  with  tiie  father  not  so  much  as 
a  factor  in  the  inheritance  of  the  child,  as  in  his  chuacter  iji 
a  provider  who  detertnines  the  economic  conditions  of  the 
household.  That  these  conditions  play  a  part  in  mortality, 
both  during  infancy  and  later,  has  generally  been  agreed. 
The  highest  death  rates  are  found  in  the  wards  of  cities  where 
poverty  is  most  common;  the  converse  also  holds  good. 
These  findings  have  rec^tly  received  striking  confirmation 
in  the  Childr^'s  Bureau  study  of  Johnstown.  The  lit^u- 
ture,  and  especially  the  German,  is  replete  with  trustworthy 
references  to  the  strong  positive  correlation  between  low  family 
income  and  high  infant  mortality.  For  it  is  the  factor  of 
income  which  determines  the  number  of  rooms  occupied,  their 
location  in  the  city,  the  amount  and  character  of  the  food,  the 
need  ior  supplementary  work  by  the  mother  outside  the  home, 
and  other  considerations  which  bear  dixectiy  jxpon  infant 
mortality. 
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Unfortunately  the  data  at  our  disposal  did  not  lend  them- 
selves to  an  investigation  of  the  mortality  by  amount  of 
father's  earnings,  since  a  large  proportion  of  the  schedules  did 
not  give  the  wages  of  the  father.  It  was  possible,  neverthe- 
less, to  get  a  measure  of  this  item  indirectiy  by  analyzing  the 
occiqMitions  of  latiim.  A  multitude  of  occupations  were,  to 
be  sure,  represmted,  but  the  lai^est  number  of  fathers  were 
engaged  in  textile  work.  There  were,  for  example,  169  mill 
operatives,  79  weavers,  and  29  doffers  and  spinners.  In  all, 
there  were  360  men  employed  in  the  mills.  It  was  thought 
safe  to  combine  these  into  one  group  for  the  purpose  of  our 
analysis.  We  did  not  include  mill  overaeers,  mill  derks, 
drivm  of  mill  teams,  etc.  In  otimr  words,  our  group  was 
nuule  fairly  homogeneous  in  its  inclusion  of  inmde  mill  opera- 
tives. 

As  opposed  to  them,  400  other  fathers,  engaged  in  a  number 
of  varied  occupations,  were  brought  together.  They  included 
a  few  professional  men,  clerks,  carpenters,  etc.  This  latter 
group  is  obviously  heterogeneous,  including  the  lowest  paid 
as  well  as  the  best  paid  mm  in  the  community.  Although  the 
difficulties  involved  in  drawing  inclusions  from  such  a  con- 
trast are  obvious,  the  method  will  serve  its  purpose  if  it  does 
no  more  than  to  indicate  the  singular  condition  prevailing 
among  textile  workers  with  reference  to  the  mortality  of  their 
infants. 

TABUS  vm. 


NUMBSR  09  BIRTHS,  CORRSCTXD  NUMBER  09  BIRTHS.  NUMBER  OF  DEATHS,  AND 

DBATH  RAm  BY  OOCDPATKm  OP  FATHER. 


Occupation  of  Father. 

Number 
of  Births. 

Corrected  Num- 
ber of  Births. 

Number 
ofDcftthi. 

Rate  per  1,000 
Rutin. 

802 

746 

151 

202.4 

360 

342 

M 

201.8 

400 

379 

70 

IM.7 

42 

25 

It 

The  findings  of  other  observ^ers  are  again  confirmed.  There 
is  a  difference  of  17  deaths  per  1,000  in  favor  of  the  infants  of 
non-textile  workers. 
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Of  the  360  men  engaged  in  textile  work^  the  weekly  wages 

were  stated  in  72  cases.  The  operatives,  of  whom  there  were 
34,  averaged  $10.08,  the  17  weavers  averaged  $10.23,  and  a 
number  of  others  averaged  $10.67.  The  average  weekly  wage 
for  the  group  of  72  was  $10.22.  This  figure  is  based  on  a 
return  of  only  20  per  cent,  of  the  total  cases,  and  may  not  be 
entirely  rdiable,  yet  it  is  doubtless  sufficiently  accurate  as  an 
estimate.  The  earnings  cited  show  little  variation  from 
the  average.  They  are  considerably  above  the  figures  for 
textile  workers  furnished  by  the  Federal  Bureau  of  the  Census 
and  the  figures  furnished  by  the  Bureau  of  Labor  Statistics  of 
Massachusetts. 

It  will  not  take  us  too  far  afield  in  the  discussion  of  economic 
theory  to  note  that  this  average  weekly  wage  b  too  low  to 
nuuntain  a  family  in  good  health.  It  is  not  surprising,  th«:e- 
fore,  to  find  that  98  of  the  ^ves  of  the  textile  workers  were 
engaged  in  work  outside  of  their  homes;  this  is  27  per  cent, 
of  the  total.  In  only  17  per  cent,  of  the  cases  in  the  other 
group  were  the  wives  so  occupied.  If,  as  has  been  shown 
above,  the  infant  mortality  is  higher  where  mothers  are  en- 
gaged in  outside  wwk,  we  have  discovered,  in  the  low  earnings 
oi  the  father,  one  more  link  in  the  vici<His  chain  oi  causes  which 
{dace  ihb  Mmt  mortalily  of  Fall  River  among  the  highest  in 
the  country. 
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